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  ﻣﻘﺪﻣﻪ
ﺁﺏ ﺩﺭ ﻃﺒﯿﻌﺖ ﺗﻨﻬﺎ ﺑﻪ ﺣﺎﻟﺖ ﺑﺨﺎﺭ و ﺗﻘﺮﯾﺒﺎً ﺧﺎﻟﺼﯽ 
ﻧﺎﺧﺎﻟﺼﯽ ﻫﺎی ﻣﺨﺘﻠﻔﯽ ﺭﺍ ﺍﺳﺖ ﮐﻪ ﺩﺭ ﺳﺎﯾﺮ ﺍﺷﮑﺎﻝ ﺁﻥ 
ﺗﻮﺍﻧﺪ ﺗﻮﺳﻂ  ﺍﯾﻦ ﻧﺎﺧﺎﻟﺼﯽ ﻫﺎ ﻣﯽ. ﺑﻪ ﻫﻤﺮﺍﻩ ﺩﺍﺭﺩ
ﻋﻮﺍﻣﻞ ﻃﺒﯿﻌﯽ ﯾﺎ ﻓﻌﺎﻟﯿﺖ ﻫﺎی ﺍﻧﺴﺎﻥ وﺍﺭﺩ ﺁﺏ ﻫﺎی 
ﺍﻣﺮوﺯﻩ ﺑﺎ ﺍﺭﺗﻘﺎی . ﺳﻄﺤﯽ و ﺯﯾﺮﺯﻣﯿﻨﯽ ﺷﻮﺩ
ﺍﺳﺘﺎﻧﺪﺍﺭﺩﻫﺎی ﮐﯿﻔﯽ ﺁﺏ ﺁﺷﺎﻣﯿﺪﻧﯽ و ﺍﺑﺪﺍﻉ ﺭوﺵ 
ﻫﺎی ﺍﻧﺪﺍﺯﻩ ﮔﯿﺮی ﺩﻗﯿﻖ ﺗﺮ، ﻧﯿﺎﺯ ﺑﻪ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ 
ﺍ ﺑﯿﺶ ﺍﺯ ﭘﯿﺶ ﺿﺮوﺭی ﻫﺎی ﺗﮑﻤﯿﻠﯽ ﺗﺼﻔﯿﻪ ﺭ ﺭوﺵ
ﺍﺯ ﺟﻤﻠﻪ ﺗﺮﮐﯿﺒﺎﺕ ﺯﯾﺎﻥ ﺁوﺭی ﮐﻪ ﺩﺭ ﺁﺏ . (1)ﻧﻤﺎﯾﺪ  ﻣﯽ
ﻨﺪ ﯾﺎﻓﺖ ﺷﻮﻧﺪ، ﺗﺮﮐﯿﺒﺎﺕ ﺁﻟﯽ ﺗﻮﺍﻧ ﻣﯽﻫﺎی ﺳﻄﺤﯽ 
ﻫﺴﺘﻨﺪ ﮐﻪ ﻣﻤﮑﻦ ﺍﺳﺖ ﻣﻨﺸﺄ ﻃﺒﯿﻌﯽ و ﯾﺎ ﻣﺼﻨﻮﻋﯽ 
 1(SMON) ﻣﻮﺍﺩ ﺁﺍﻟﯽ ﻃﺒﯿﻌﯽ. (2) ﺩﺍﺷﺘﻪ ﺑﺎﺷﻨﺪ
ﻣﺨﻠﻮﻁ ﻏﯿﺮ ﯾﮑﻨﻮﺍﺧﺘﯽ ﺍﺯ ﺗﺮﮐﯿﺒﺎﺕ ﺁﻟﯽ ﺍﺳﺖ ﮐﻪ ﺍﺯ 
ﮔﯿﺎﻫﺎﻥ، ﺣﯿﻮﺍﻧﺎﺕ، ﻣﯿﮑﺮوﺍﺭﮔﺎﻧﯿﺴﻢ ﻫﺎی ﺯﻧﺪﻩ و ﻣﺮﺩﻩ و 
ﻣﻮﺍﺩ ﺯﺍﺋﺪ ﺗﻮﻟﯿﺪی ﺁﻧﻬﺎ ﻣﺸﺘﻖ ﺷﺪﻩ و ﺍﺯ ﺗﺠﺰﯾﻪ ﺍﯾﻦ 
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  ﭼﮑﯿﺪﻩ 
ﺁﻟﻮﺩﮔﯽ ﻣﻨﺎﺑﻊ ﺁﺏ ﺑﻪ ﻣﻮﺍﺩ ﺁﻟﯽ و ﻣﺸﮑﻼﺕ ﺣﺎﺻﻞ ﺍﺯ ﺁﻧﻬﺎ ﺍﺯ ﻗﺒﯿﻞ ﺍﯾﺠﺎﺩ ﻃﻌﻢ و ﺑﻮی ﻧﺎﻣﻄﺒﻮﻉ و ﺗﺸﮑﯿﻞ  :ﺯﻣﯿﻨﻪ و ﻫﺪﻑ
ﻫﺪﻑ ﺍﺯ . ﺿﺮوﺭﺕ ﺩﺍﺭﺩ ﺗﺎ ﺭوﺷﻬﺎی ﺣﺬﻑ ﺍﯾﻦ ﻣﻮﺍﺩ ﺩﺭ ﺁﺏ ﺁﺷﺎﻣﯿﺪﻧﯽ ﻣﻮﺭﺩ ﺑﺮﺭﺳﯽ ﻗﺮﺍﺭ ﮔﯿﺮﺩ ،ﻫﺎی ﺟﺎﻧﺒﯽ ﮔﻨﺪﺯﺩﺍﯾﯽ ﻓﺮﺁوﺭﺩﻩ
  .ﺑﺎﺷﺪ ﻣﯽﺍﯾﻦ ﻣﻄﺎﻟﻌﻪ ﺑﺮﺭﺳﯽ ﮐﺎﺭﺍﯾﯽ ﺳﯿﺴﺘﻢ ﺯﺩﺍﯾﺶ ﺑﺎ ﻫﻮﺍ ﺩﺭ ﺣﺬﻑ ﻣﻮﺍﺩ ﺁﻟﯽ ﻃﺒﯿﻌﯽ ﺍﺯ ﺁﺏ ﺁﺷﺎﻣﯿﺪﻧﯽ 
ﮐﻪ ﺍﺯ ﻗﻄﻌﺎﺕ  041  mCﻉو ﺍﺭﺗﻔﺎ 51mC ﺑﺎ ﻗﻄﺮ  CVPﺑﺮﺍی ﺍﻧﺠﺎﻡ ﺍﯾﻦ ﺗﺤﻘﯿﻖ، ﭘﺎﯾﻠﻮﺕ ﺳﯿﺴﺘﻢ ﺯﺩﺍﯾﺶ ﺑﺎ ﻫﻮﺍ ﺍﺯ ﺟﻨﺲ : ﺭوﺵ ﮐﺎﺭ
 1/5، 1/2، 1، 0/8، 0/6 nim/lﻣﺮﺣﻠﻪ  5ﺳﭙﺲ ﺳﯿﺴﺘﻢ ﺩﺭ . ﻃﺮﺍﺣﯽ، ﺍﺟﺮﺍ و ﺭﺍﻩ ﺍﻧﺪﺍﺯی ﮔﺮﺩﯾﺪ ؛ﻟﻮﻟﻪ ﺧﺮﻃﻮﻣﯽ ﭘﺮ ﮔﺮﺩﯾﺪ
  . ﺁﻥ ﻫﺎ ﺍﻧﺪﺍﺯﻩ ﮔﯿﺮی ﮔﺮﺩﯾﺪ DOCو  352/7 mn ﻣﯿﺰﺍﻥ ﺟﺬﺏ ﻧﻤﻮﻧﻪ ﻫﺎ ﺩﺭ ﻃﻮﻝ ﻣﻮﺝ . ﺑﺎﺭﮔﺬﺍﺭی ﺷﺪ
ﯾﺎﻓﺘﻪ ﮐﺎﻫﺶ  1/2، 1، 0/8، 0/6 nim/lﻧﻪ ﻫﺎ ﺑﺎ ﮔﺬﺷﺖ ﺯﻣﺎﻥ ﺩﺭ ﺩﺑﯽ ﻫﺎی و ﻣﯿﺰﺍﻥ ﺟﺬﺏ ﻧﻤﻮ DOCﻧﺘﺎﯾﺞ ﻧﺸﺎﻥ ﺩﺍﺩ ﮐﻪ  :ﯾﺎﻓﺘﻪ ﻫﺎ
( 1/5 nim/l  ﺑﻪ ﺟﺰء ﺑﺎﺭﮔﺬﺍﺭی)ﻧﻤﻮﻧﻪ ﻫﺎ ﺩﺭ ﺗﻤﺎﻣﯽ ﻣﺮﺍﺣﻞ ﺑﺎﺭﮔﺬﺍﺭی  DOCﺑﺎ ﺍﻓﺰﺍﯾﺶ ﺩﺑﯽ وﺭوﺩی، ﻣﯿﺰﺍﻥ ﺟﺬﺏ و . ﺍﺳﺖ
  . ﺍﻓﺰﺍﯾﺶ ﯾﺎﻓﺖ
ﻧﺘﺎﯾﺞ ﻧﺸﺎﻥ ﺩﺍﺩ ﮐﻪ ﺳﯿﺴﺘﻢ ﺯﺩﺍﯾﺶ ﺑﺎ ﻫﻮﺍ ﻗﺎﺑﻠﯿﺖ ﺣﺬﻑ ﻣﻮﺍﺩ ﺁﻟﯽ ﺭﺍ ﺩﺍﺷﺘﻪ ﺑﻪ ﻃﻮﺭی ﮐﻪ ﺑﯿﺸﺘﺮﯾﻦ ﻣﯿﺰﺍﻥ ﺣﺬﻑ ﺩﺭ  :ﻧﺘﯿﺠﻪ ﮔﯿﺮی
 ﺩﺍﺭی ﺍﺭﺗﺒﺎﻁ ﻣﻌﻨﯽ( 1/5 nim/lﺑﻪ ﺟﺰء ﺑﺎﺭﮔﺬﺍﺭی)و ﻣﯿﺰﺍﻥ ﺟﺬﺏ ﻧﻤﻮﻧﻪ ﻫﺎ  DOCﻫﻤﭽﻨﯿﻦ ﺑﯿﻦ ﻏﻠﻈﺖ  . ﺑﺎﺭﮔﺬﺍﺭی ﮐﻢ ﺍﺗﻔﺎﻕ ﺍﻓﺘﺎﺩ
ﺍﺯ ﻣﯿﺰﺍﻥ ﺟﺬﺏ ﻧﻤﻮﻧﻪ ﻫﺎ ﺩﺭ ﻃﻮﻝ ﻣﻮﺝ ﺍﺷﻌﻪ ﻣﺎوﺭﺍء ﺑﻨﻔﺶ  DOCﯿﺮی ﺑﺠﺎی ﺍﻧﺪﺍﺯﻩ ﮔ ﺗﻮﺍﻥ ﻣﯽﺑﺮﻗﺮﺍﺭ ﺑﻮﺩﻩ و ( ≥2R 0/59)
  . ﺍﺳﺘﻔﺎﺩﻩ ﮐﺮﺩ
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 ﺑﻪ ﻃﻮﺭ ﮐﻠﯽ، ﻣﻮﻟﮑﻮﻝ ﻫﺎى. ﮔﺮﺩﺩ ﻣﯽﻣﻨﺎﺑﻊ وﺍﺭﺩ ﺁﺏ 
، ﺑﺰﺭگ و ﺩﺍﺭﺍی ﮔﺮوﻩ ﻫﺎی ﻋﺎﻣﻞ ﺑﺴﯿﺎﺭ ﺯﯾﺎﺩی MON
ﺗﺤﺖ  ﺗﺄﺛﯿﺮ ﻗﺮﺍﺭ ﻣﯽ  ﺍﺳﺖ ﮐﻪ ﺭﻓﺘﺎﺭ ﺷﯿﻤﯿﺎﯾﯽ ﺁﻥ ﺭﺍ
ﺍﺯ ﻣﯿﺎﻥ ﻣﻮﺍﺩ ﺁﻟﯽ ﻣﻮﺟﻮﺩ ﺩﺭﺁﺏ ﻫﺎی . (3) ﺩﻫﻨﺪ
ﻃﺒﯿﻌﯽ، ﺍﺣﺘﻤﺎﻻً ﻣﻮﺍﺩ ﻫﯿﻮﻣﯿﮏ ﺭﻧﮕﯽ ﮐﻪ ﻣﻌﻤﻮﻻً ﺑﻪ 
ﺻﻮﺭﺕ ﻣﺤﻠﻮﻝ ﻫﺴﺘﻨﺪ ﺳﻬﻢ ﻋﻤﺪﻩ ﺍی ﺭﺍ ﺑﻪ ﺧﻮﺩ 
ﺍﺧﺘﺼﺎﺹ ﺩﺍﺩﻩ و ﻋﻼوﻩ ﺑﺮ ﺩﺍﺩﻥ ﺭﻧﮓ، ﻣﺰﻩ و ﺑﻮ ﺑﻪ 
ﺩﺭ ﺍﮐﺴﯿﺪﺍﺳﯿﻮﻥ و ﺣﺬﻑ ﻓﻠﺰﺍﺕ ﺳﻨﮕﯿﻦ  ﺗﻮﺍﻧﺪ ﻣﯽﺁﺏ 
ﻣﻮﺍﺩ . و ﻣﻨﮕﻨﺰ ﻣﺪﺍﺧﻠﻪ ﻧﻤﺎﯾﻨﺪ ﺍﺯ ﻗﺒﯿﻞ ﺁﺭﺳﻨﯿﮏ، ﺁﻫﻦ
ﺁﻟﯽ ﻃﺒﯿﻌﯽ، ﭘﯿﺶ ﺳﺎﺯ ﻣﺤﺼﻮﻻﺕ ﺟﺎﻧﺒﯽ ﮔﻨﺪﺯﺩﺍﯾﯽ 
ﺑﻮﺩﻩ و ﺑﺮﺧﯽ ﺍﺯ ﺍﯾﻦ ﻣﻮﺍﺩ ﺑﻪ ﺗﻨﻬﺎﯾﯽ ﯾﺎ ﻫﻤﺮﺍﻩ ﺑﺎ ﻓﻠﺰﺍﺕ 
ﺳﻨﮕﯿﻦ و ﺁﻓﺖ ﮐﺶ ﻫﺎ ﺑﻪ ﻋﻨﻮﺍﻥ ﻣﻮﺍﺩ ﺳﻤﯽ ﯾﺎ ﺳﺮﻃﺎﻥ 
ﻣﺼﺮﻑ ﺁﺏ ﺁﺷﺎﻣﯿﺪﻧﯽ ﮐﻠﺮﺯﻧﯽ . ﺯﺍ ﺷﻨﺎﺧﺘﻪ ﻣﯽ ﺷﻮﻧﺪ
ﺷﺪﻩ ﺑﺎ ﺳﺮﻃﺎﻥ ﻣﺜﺎﻧﻪ، ﺳﺮﻃﺎﻥ ﺩﺳﺘﮕﺎﻩ ﮔﻮﺍﺭﺷﯽ و 
. (5،4) ﯽ ﻧﺎﺭﺳﺎﺋﯽ ﻫﺎی ﺗﻮﻟﯿﺪ ﻣﺜﻠﯽ ﺩﺭ ﺍﺭﺗﺒﺎﻁ ﺍﺳﺖﺑﺮﺧ
ﯾﮑﯽ ﺍﺯ ﻣﺤﺼﻮﻻﺕ ﺟﺎﻧﺒﯽ  1(SMHT) ﺗﺮی ﻫﺎﻟﻮﻣﺘﺎﻥ ﻫﺎ
ﻫﺮ . ﺑﺎﺷﺪ ﻣﯽﺣﺎﺻﻞ ﺍﺯ وﺍﮐﻨﺶ ﮐﻠﺮ ﺑﺎ ﻣﻮﺍﺩ ﺁﻟﯽ ﻃﺒﯿﻌﯽ 
ﭼﻨﺪ ﻏﻠﻈﺖ ﺗﺮﮐﯿﺒﺎﺕ ﺗﺮی ﻫﺎﻟﻮﻣﺘﺎﻥ ﺗﻮﻟﯿﺪی ﺩﺭ ﺁﺏ 
ﻫﺎی ﺁﺷﺎﻣﯿﺪﻧﯽ ﮔﻨﺪﺯﺩﺍﯾﯽ ﺷﺪﻩ ﺑﺎ ﮐﻠﺮ ﺍﻧﺪک ﺍﺳﺖ، 
ﻬﺪﺍﺷﺘﯽ ﻧﺎﺷﯽ ﺍﺯ وﻟﯽ ﺗﻮﺟﻪ ﺑﻪ ﺧﻄﺮﺍﺕ و ﺍﺛﺮﺍﺕ ﺳﻮء ﺑ
ﺁﻧﻬﺎ ﺑﻪ ﻟﺤﺎﻅ ﺳﻤﯿﺖ ﺑﺎﻻ، ﻣﺪﺕ ﺯﻣﺎﻥ ﻣﻮﺍﺟﻬﻪ ی 
ﻃﻮﻻﻧﯽ و ﻣﺴﺘﻤﺮ و ﺗﻌﺪﺍﺩ ﺟﻤﻌﯿﺖ ﺩﺭ ﻣﻌﺮﺽ ﺧﻄﺮ 
ﺍﯾﻦ ﺗﺮﮐﯿﺒﺎﺕ  5791ﺩﺭ ﺳﺎﻝ . (6)ﺑﺎﺷﺪ  ﻣﯽﺣﺎﺋﺰ ﺍﻫﻤﯿﺖ 
ﺍﺯ ﺳﻮی ﺳﺎﺯﻣﺎﻥ ﻣﺤﯿﻂ ﺯﯾﺴﺖ ﺁﻣﺮﯾﮑﺎ ﺑﻪ ﻋﻨﻮﺍﻥ ﯾﮏ 
ﻣﺎﺩﻩ ﺳﺮﻃﺎﻥ ﺯﺍ ﺑﺮﺍی ﺍﻧﺴﺎﻥ ﻣﻌﺮﻓﯽ ﮔﺮﺩﯾﺪ و ﺩﺭ 
ﺑﺮﺍی . (7،8) ﮔﺮﻓﺖ ﻣﻮﺍﺩ ﺳﺮﻃﺎﻥ ﺯﺍ ﻗﺮﺍﺭ Aﮔﺮوﻩ 
، SMONﺣﺬﻑ ﮔﺴﺘﺮﻩ وﺳﯿﻌﯽ ﺍﺯ ﺗﺮﮐﯿﺒﺎﺗﯽ ﻫﻤﭽﻮﻥ 
 ﺗﻮﺍﻥ ﻣﯽ، ﺑﻮ، ﺭﻧﮓ و ﺳﺎﯾﺮ ﺗﺮﮐﯿﺒﺎﺕ ﺁﻟﯽ ﺳﻤﯽ SMHT
و ﮐﺮﺑﻦ ﻓﻌﺎﻝ ﺍﺳﺘﻔﺎﺩﻩ  2(SA)ﺍﺯ ﺳﯿﺴﺘﻢ ﺯﺩﺍﯾﺶ ﺑﺎ ﻫﻮﺍ 
ﺩﺭ ﺳﺘﻮﻥ ﻫﺎی ﺯﺩﺍﯾﺶ ﺑﺎ ﻫﻮﺍ، ﻫﺪﻑ . (9-11) ﮐﺮﺩ
ﺍﺻﻠﯽ ﺗﻤﺎﺱ ﺩﺍﺩﻥ ﻣﻘﺎﺩﯾﺮ ﺟﺰﺋﯽ ﺍﺯ ﺁﻻﯾﻨﺪﻩ ﻫﺎی ﺁﻟﯽ 
ﺁﺏ ﺑﺎ ﺣﺠﻢ ﻗﺎﺑﻞ ﺗﻮﺟﻬﯽ ﺍﺯ ﻫﻮﺍی ﻋﺎﺭی ﺍﺯ ﺁﻟﻮﺩﮔﯽ 
ﺁﺏ ﺍﺯ ﺑﺎﻻی ﺳﺘﻮﻥ ﺑﻪ ﺻﻮﺭﺕ ﺟﺮﯾﺎﻥ ﺭو ﺑﻪ . ﺑﺎﺷﺪ ﻣﯽ
                                                 
 senahtemolahirT 1
 gnippirtS riA 2
ﺳﺘﻮﻥ ﺍﺳﭙﺮی ﺷﺪﻩ و  ءﭘﺎﯾﯿﻦ ﺑﺮ ﺭوی ﻣﻮﺍﺩ ﭘﺮ ﮐﻨﻨﺪﻩ
ﻩ ﻫﻮﺍ ﺍﺯ ﭘﺎﯾﯿﻦ ﺑﺮ ﺧﻼﻑ ﺟﻬﺖ ﺣﺮﮐﺖ ﺟﺮﯾﺎﻥ ﺁﺏ ﺩﻣﯿﺪ
ﻣﺎﺩﻩ ﭘﺮ ﮐﻨﻨﺪﻩ ﺍﺯ ﺟﻨﺲ ﻣﻮﺍﺩ (. ﺟﺮﯾﺎﻥ ﻣﺘﻘﺎﺑﻞ)ﺷﻮﺩ  ﻣﯽ
ﺯﯾﺎﺩ ﺍﻧﺘﺨﺎﺏ  ﻣﺎﻧﻨﺪ ﭘﻼﺳﺘﯿﮏ ﺑﺎ ﻓﻀﺎی ﺧﺎﻟﯽ ﻧﺴﺒﺘﺎًﺳﺒﮏ 
ﺑﻪ ﻧﺤﻮی ﮐﻪ ﺍﻣﮑﺎﻥ ﺣﺮﮐﺖ ﺁﺏ و ﻫﻮﺍ ﺍﺯ ﻻﺑﻪ  ﮔﺮﺩﺩ ﻣﯽ
ﻻی ﺁﻥ ﻫﺎ ﻓﺮﺍﻫﻢ ﺷﻮﺩ، وﻟﯽ ﻧﺒﺎﯾﺪ ﺍﺟﺎﺯﻩ ﺩﺍﺩ ﮐﻪ 
ﺳﺮﻋﺖ ﺟﺮﯾﺎﻥ ﺁﺏ و ﻫﻮﺍی وﺭوﺩی ﺍﻓﺰﺍﯾﺶ ﯾﺎﺑﺪ ﺯﯾﺮﺍ 
ﮐﺎﻫﺶ ﯾﺎﻓﺘﻪ و ﻋﻤﻞ ﺯﺩﺍﯾﺶ ﺯﻣﺎﻥ ﺗﻤﺎﺱ ﺑﯿﻦ ﺁﻥ ﻫﺎ 
ﺩﺭ ﺍﺛﺮ . ﺑﻪ ﺧﻮﺑﯽ و ﺑﺎ ﮐﺎﺭﺍﺋﯽ ﺑﺎﻻ ﺍﻧﺠﺎﻡ ﻧﺨﻮﺍﻫﺪ ﮔﺮﻓﺖ
ﺗﻤﺎﺱ ﺁﺏ ﺑﺎ ﺳﻄﻮﺡ ﻣﺎﺩﻩ ﭘﺮ ﮐﻨﻨﺪﻩ، ﺳﻄﺢ وﺳﯿﻌﯽ ﺍﺯ 
ﺁﺏ ﺩﺭ ﻣﻮﺍﺟﻬﻪ ﺑﺎ ﺟﺮﯾﺎﻥ ﻫﻮﺍ ﻗﺮﺍﺭ ﮔﺮﻓﺘﻪ و ﺑﺪﯾﻦ 
ﺑﺮﺍی ﺩﺍﺷﺘﻦ ﺳﯿﺴﺘﻢ . ﺗﺮﺗﯿﺐ ﺍﻧﺘﻘﺎﻝ ﺟﺮﻡ ﺍﺗﻔﺎﻕ ﻣﯽ ﺍﻓﺘﺪ
ﮔﺎﺯ ﺯﺩﺍﯾﺶ ﺑﺎ ﻫﻮﺍی ﮐﺎﺭﺁﻣﺪ، ﻻﺯﻡ ﺍﺳﺖ ﺗﻌﺎﺩﻝ ﺑﯿﻦ ﻓﺎﺯ 
و ﻣﺎﯾﻊ ﺑﻪ ﻃﻮﺭ ﻣﺪﺍوﻡ ﺍﺯ ﻃﺮﯾﻖ ﺗﺨﻠﯿﻪ ﻫﻮﺍ ﺍﺯ ﺑﺎﻻ و 
وﺭوﺩی ﻫﻮﺍی ﺗﻤﯿﺰ ﺍﺯ ﭘﺎﯾﯿﻦ ﻣﺮﺗﺒﺄ ﺑﻪ ﻫﻢ ﺯﺩﻩ ﺷﻮﺩ ﺗﺎ 
. (21) ﮐﺎﺭﺁﺋﯽ ﺣﺬﻑ ﻫﻤﭽﻨﺎﻥ ﺩﺭ ﺣﺪ ﻗﺎﺑﻞ ﻗﺒﻮﻟﯽ ﺑﻤﺎﻧﺪ
ﻧﺘﺎﯾﺞ ﺣﺎﺻﻞ ﺍﺯ ﺗﺤﻘﯿﻖ ﻧﺎﺻﺮی و ﻫﻤﮑﺎﺭﺍﻥ  ﮐﻪ ﺍﺯ 
ﺳﯿﺴﺘﻢ ﺯﺩﺍﯾﺶ ﺑﺎ ﻫﻮﺍ ﺑﺮﺍی ﺣﺬﻑ ﺗﺮﮐﯿﺒﺎﺕ ﺁﻟﯽ ﺍﺯ ﺁﺏ 
ﺍﺩ ﮐﻪ ﺍﯾﻦ ﺳﯿﺴﺘﻢ ﺗﻮﺍﻧﺎﯾﯽ ﺣﺬﻑ ﺍﺳﺘﻔﺎﺩﻩ ﮐﺮﺩﻧﺪ ﻧﺸﺎﻥ ﺩ
ﻣﯿﮑﺮوﮔﺮﻡ ﺩﺭ ﻟﯿﺘﺮ  05ﻏﻠﻈﺖ ﺍوﻟﯿﻪ ﮐﻠﺮوﻓﺮﻡ ﻣﻌﺎﺩﻝ 
. (31) ﺩﺭﺻﺪ ﺩﺍﺭﺩ 79ﺭﺍ ﺑﺎ ﮐﺎﺭﺍﯾﯽ ﺣﺬﻑ ﺑﯿﺶ ﺍﺯ 
ﻣﻌﻤﻮﻷ ﺑﺮﺍی ﺍﻧﺪﺍﺯﻩ ﮔﯿﺮی ﻏﻠﻈﺖ ﻣﻮﺍﺩ ﺁﻟﯽ ﺍﺯ ﺩو 
ﻣﻌﯿﺎﺭ ﺳﻨﺠﺶ ﺍﺧﺘﺼﺎﺻﯽ و ﻏﯿﺮ ﺍﺧﺘﺼﺎﺻﯽ ﺍﺳﺘﻔﺎﺩﻩ 
ﻣﻌﯿﺎﺭ ﻫﺎی ﻏﯿﺮ ﺍﺧﺘﺼﺎﺻﯽ ﺷﺎﻣﻞ . (51،41)ﺷﻮﺩ  ﻣﯽ
 ، ﺭﻧﮓ، ﺟﺬﺏDOhT، DOT، 5DOB، COT، DOC
ﺩﺭ ﺭوﺵ . ﺍﺷﻌﻪ ﻓﺮﺍﺑﻨﻔﺶ و ﻓﻠﺌﻮﺭﺳﻨﺲ ﻫﺴﺘﻨﺪ
ﻫﺎی  ﺳﻨﺠﺶ ﺍﺧﺘﺼﺎﺻﯽ ﯾﮑﯽ ﺍﺯ ﺭوﺵ
 ، ﺍﺳﭙﮑﺘﺮوﺳﮑﻮﭘﯽ ﺟﺮﻣﯽ(CG) ﮐﺮوﻣﺎﺗﻮﮔﺮﺍﻓﯽ ﮔﺎﺯ
( CLPH) ، ﮐﺮوﻣﺎﺗﻮﮔﺮﺍﻓﯽ ﻣﺎﯾﻊ ﺑﺎ ﮐﺎﺭﮐﺮﺩ ﺑﺎﻻ(SM)
ﺩﺭ ﺍﯾﻦ ﺗﺤﻘﯿﻖ . (61) ﻣﻮﺭﺩ ﺍﺳﺘﻔﺎﺩﻩ ﻗﺮﺍﺭ ﻣﯽ ﮔﯿﺮﺩ
ﺑﺮﺍی ﺩﺳﺘﯿﺎﺑﯽ ﺑﻪ ﮐﺎﺭﺁﯾﯽ ﺳﯿﺴﺘﻢ ﺯﺩﺍﯾﺶ ﺑﺎ ﻫﻮﺍ ﺩﺭ 
ﺣﺬﻑ ﻣﻮﺍﺩ ﺁﻟﯽ ﻃﺒﯿﻌﯽ، ﻣﯿﺰﺍﻥ ﺣﺬﻑ ﻣﻮﺍﺩ ﺁﻟﯽ ﺑﺮ 
و ﻫﻤﭽﻨﯿﻦ ﻣﯿﺰﺍﻥ ﺟﺬﺏ ﺗﻮﺳﻂ ﺍﺷﻌﻪ  DOCﺣﺴﺐ 
ﻣﺎوﺭﺍء ﺑﻨﻔﺶ ﻣﻮﺭﺩ ﻣﻄﺎﻟﻌﻪ ﻗﺮﺍﺭ ﮔﺮﻓﺖ و ﺭﮔﺮﺳﯿﻮﻥ 
  .ﺑﻪ ﻣﯿﺰﺍﻥ ﺟﺬﺏ ﺁﻥ ﺑﻪ ﺩﺳﺖ ﺁﻣﺪ DOCﻧﺴﺒﺖ 
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  ﺭوﺵ ﮐﺎﺭ
ﺕ ﺳﯿﺴﺘﻢ ﺯﺩﺍﯾﺶ ﺑﺎ ﻫﻮﺍ ﺑﺮﺍی ﺍﻧﺠﺎﻡ ﺍﯾﻦ ﺗﺤﻘﯿﻖ، ﭘﺎﯾﻠﻮ
ﺳﯿﺴﺘﻢ ﺯﺩﺍﯾﺶ ﺑﺎ . ﻃﺮﺍﺣﯽ، ﺍﺟﺮﺍ و ﺭﺍﻩ ﺍﻧﺪﺍﺯی ﮔﺮﺩﯾﺪ
 041ﺳﺎﻧﺘﯽ ﻣﺘﺮ و ﻋﻤﻖ  51ﺑﺎ ﻗﻄﺮ  CVPﻫﻮﺍ ﺍﺯ ﺟﻨﺲ 
ﻋﻤﻖ ﻣﺬﮐﻮﺭ . ﺳﺎﻧﺘﯽ ﻣﺘﺮ ﻣﻮﺭﺩ ﺍﺳﺘﻔﺎﺩﻩ ﻗﺮﺍﺭ ﮔﺮﻓﺖ
 1ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﻗﻄﻌﺎﺕ ﭘﻼﺳﺘﯿﮑﯽ ﺑﺎ ﺍﻧﺪﺍﺯﻩ ﺗﻘﺮﯾﺒﯽ 
ﺑﺮﺍی ﺍﻓﺰﺍﯾﺶ . ﺳﺎﻧﺘﯽ ﻣﺘﺮ ﺑﻪ ﺷﮑﻞ ﻧﯿﻢ ﺩﺍﯾﺮﻩ ﭘﺮ ﮔﺮﺩﯾﺪ
ﺢ ﺗﻤﺎﺱ ﻗﻄﻌﺎﺕ ﭘﻼﺳﺘﯿﮑﯽ ﻓﻮﻕ ﺍﻟﺬﮐﺮ، ﺍﺯ ﻧﻮﻉ ﺷﯿﺎﺭ ﺳﻄ
ﺳﻄﺢ ﺗﻤﺎﺱ ﮐﻞ ﺑﺮﺍی . ﺩﺍﺭ و ﻧﺎﺻﺎﻑ ﺍﻧﺘﺨﺎﺏ ﮔﺮﺩﯾﺪ
ﺑﺮﺍی . ﻣﺘﺮ ﻣﺮﺑﻊ ﺑﻮﺩﻩ  ﺍﺳﺖ 3/8ﺍﯾﻦ ﺳﯿﺴﺘﻢ ﺣﺪوﺩ 
وﺍﺕ  08ﺗﺄﻣﯿﻦ ﻫﻮﺍی ﻣﻮﺭﺩ ﻧﯿﺎﺯ ﺍﺯ ﯾﮏ ﺩﺳﺘﮕﺎﻩ ﭘﻤﭗ 
ﭘﻤﭙﺎژ ﺁﺏ ﺣﺎوی ﺗﺮﮐﯿﺒﺎﺕ . ﺁﮐﻮﺍﺭﯾﻢ ﺍﺳﺘﻔﺎﺩﻩ ﮔﺮﺩﯾﺪ
ﺎﺩﻩ ﺍﺯ ﻣﺨﺰﻥ و ﺁﻟﯽ ﺑﻪ ﺳﯿﺴﺘﻢ ﺯﺩﺍﯾﺶ ﺑﺎ ﻫﻮﺍ  ﺑﺎ ﺍﺳﺘﻔ
ﺑﺎ ﺩﺑﯽ  A/61MPﺍﯾﺘﺎﻟﯿﺎﯾﯽ ﻣﺪﻝ  arawoLﯾﮏ ﺩﺳﺘﮕﺎﻩ 
ﺑﺮﺍی ﺭﺳﯿﺪﻥ ﺑﻪ . ﻟﯿﺘﺮ ﺩﺭ ﺩﻗﯿﻘﻪ ﺍﻧﺠﺎﻡ ﺷﺪ 04ﺗﺎ  51
ﻟﯿﺘﺮ ﺩﺭ ﺩﻗﯿﻘﻪ ﮐﻪ ﺩﺭ ﺍﯾﻦ  51ﺩﺑﯽ ﻫﺎی ﮐﻤﺘﺮ ﺍﺯ 
ﻣﻄﺎﻟﻌﻪ ﻣﻮﺭﺩ ﻧﻈﺮ ﺑﻮﺩﻩ ﺍﺳﺖ، ﺳﯿﺴﺘﻢ ﮐﻨﺎﺭﮔﺬﺭ ﺑﻪ 
. ﻫﻤﺮﺍﻩ ﺍﺗﺼﺎﻻﺕ و ﺷﯿﺮﺁﻻﺕ ﻣﺮﺑﻮﻃﻪ ﺑﮑﺎﺭ ﮔﺮﻓﺘﻪ ﺷﺪ
 1/5ﺗﺎ  0/6ﺩﺑﯽ ﺁﺏ وﺭوﺩی ﺑﯿﻦ ﺩﺭ ﺍﯾﻦ ﻣﻄﺎﻟﻌﻪ ﻧﯿﺰ 
ﻟﯿﺘﺮ ﺩﺭ  03ﻟﯿﺘﺮ ﺩﺭ ﺩﻗﯿﻘﻪ، ﺟﺮﯾﺎﻥ ﻫﻮﺍی وﺭوﺩی 
ﺩﺭﺟﻪ ﺳﺎﻧﺘﯿﮕﺮﺍﺩ ﺛﺎﺑﺖ ﻧﮕﻪ  91ﺩﻗﯿﻘﻪ ، ﺩﻣﺎی ﺁﺏ 
ﻧﺸﺎﻥ ﺩﻫﻨﺪﻩ ﺷﻤﺎﺗﯿﮏ ﭘﺎﯾﻠﻮﺕ  1ﺷﮑﻞ . ﺩﺍﺷﺘﻪ ﺷﺪ
  . ﺑﺎﺷﺪ ﻣﯽﺳﯿﺴﺘﻢ ﺯﺩﺍﯾﺶ ﺑﺎ ﻫﻮﺍ 
  
  
 - 2ﻣﺨﺰن ﺗﻐﺬﯾﻪ؛  -1: ﺷﻤﺎی ﮐﻠﯽ ﭘﺎﯾﻠﻮت ﺳﯿﺴﺘﻢ زداﯾﺶ ﺑﺎ ﻫﻮا .1ﺷﮑﻞ 
  ﺳﺘﻮن آﮐﻨﺪه زداﯾﺶ ﺑﺎ ﻫﻮا -5دﺑﯽ ﺳﻨﺞ؛  -4دﻣﻨﺪه ﻫﻮا؛  -3ﭘﻤﭗ؛ 
  
ﺑﻨﺪی  ، ﮔﯿﺎﻩ ﺧﺎک ﻣﻮﺭﺩ ﻧﯿﺎﺯ ﺩﺭ ﺑﺴﺘﻪsMONﺑﺮﺍی ﺗﻬﯿﻪ 
 2ﭘﺲ ﺍﺯ . ﻟﯿﺘﺮ ﺁﺏ ﻣﺨﻠﻮﻁ ﮔﺮﺩﯾﺪ 4ﯾﮏ ﮐﯿﻠﻮﮔﺮﻣﯽ ﺑﺎ 
ﺳﺎﻋﺖ ﺯﻣﺎﻥ ﻣﺎﻧﺪ، ﺩو ﺗﺎ ﺳﻪ ﻣﺮﺣﻠﻪ ﺻﺎﻑ ﺳﺎﺯی، ﺑﺮ 
ﻣﺤﻠﻮﻝ ﺣﺎﺻﻞ ﺍﺯ ﺍﯾﻦ  DOC. ﺭوی ﻧﻤﻮﻧﻪ ﺍﻧﺠﺎﻡ ﺷﺪ
. ﻣﯿﻠﯽ ﮔﺮﻡ ﺩﺭ ﻟﯿﺘﺮ ﺑﺪﺳﺖ ﺁﻣﺪ 055-006ﻣﺮﺣﻠﻪ 
ﺑﺮﺍی ﺗﻬﯿﻪ ﻧﻤﻮﻧﻪ وﺭوﺩی ﺑﻪ ﺳﯿﺴﺘﻢ، ﺍﯾﻦ ﻣﺤﻠﻮﻝ ﺑﺎ 
ﺁﺏ، ﺭﻗﯿﻖ ﺳﺎﺯی ﮔﺮﺩﯾﺪ، ﺳﭙﺲ ﻣﺤﻠﻮﻝ ﺭﻗﯿﻖ ﺷﺪﻩ ﺭﺍ 
ﺩﺭ ﻣﺨﺰﻥ ﺁﺏ ﺭﯾﺨﺘﻪ و ﺑﺎ ﺗﻨﻈﯿﻢ ﺷﯿﺮ ﺧﺮوﺟﯽ ﺁﻥ، 
ﺩﺑﯽ ﻣﻮﺭﺩ ﻧﻈﺮ ﻫﺮ ﺁﺯﻣﺎﯾﺶ ﺗﻨﻈﯿﻢ ﮔﺮﺩﯾﺪﻩ و ﺑﻪ 
ﻣﺮﺣﻠﻪ  5ﻦ ﺳﯿﺴﺘﻢ ﺩﺭ ﺍﯾ. ﺻﻮﺭﺕ ﺛﻘﻠﯽ وﺍﺭﺩ ﺑﺮﺝ ﺷﺪ
ﻟﯿﺘﺮ ﺩﺭ  1/5، 1/2، 1، 0/8، 0/6ﺑﺎﺭﮔﺬﺍﺭی ﻫﯿﺪﺭوﻟﯿﮑﯽ 
ﭘﻤﭗ ﻫﻮﺍ ﻫﻤﺰﻣﺎﻥ . ﺩﻗﯿﻘﻪ ﻣﻮﺭﺩ ﺁﺯﻣﺎﯾﺶ ﻗﺮﺍﺭ ﮔﺮﻓﺖ
ﺑﺎ ﺷﺮوﻉ ﺑﻪ ﮐﺎﺭ ﺳﯿﺴﺘﻢ ﺭوﺷﻦ ﮔﺮﺩﯾﺪ، ﺳﭙﺲ ﺩﺭ 
ﺍﺯ ﺧﺮوﺟﯽ ﺳﯿﺴﺘﻢ ﺩﺭ ( ﺩﻗﯿﻘﻪ 5ﻫﺮ ) ﺯﻣﺎﻥ ﻫﺎی ﺧﺎﺹ
ﺳﭙﺲ . ﻫﺮ ﻣﺮﺣﻠﻪ ﺑﺎﺭﮔﺬﺍﺭی، ﻧﻤﻮﻧﻪ ﺑﺮﺩﺍﺭی ﺷﺪ
ﺗﻮﺳﻂ  352/7mn ﻣﻮﺝ ﺟﺬﺏ ﻧﻤﻮﻧﻪ ﻫﺎ ﺩﺭ ﻃﻮﻝ 
و  20-021-VUﻣﺪﻝ  nairaVﺩﺳﺘﮕﺎﻩ ﺍﺳﭙﮑﺘﺮوﻓﺘﻮﻣﺘﺮ 
ﺗﻤﺎﻣﯽ ﻣﺮﺍﺣﻞ . ﺁﻥ ﻫﺎ ﺍﻧﺪﺍﺯﻩ ﮔﯿﺮی ﮔﺮﺩﯾﺪ DOCﻧﯿﺰ 
ﻫﺎ ﺑﺮ ﺍﺳﺎﺱ  ﻧﻤﻮﻧﻪ ﺑﺮﺩﺍﺭی و ﺍﻧﺠﺎﻡ ﺁﺯﻣﺎﯾﺶ
ﻫﺎی ﻣﻮﺟﻮﺩ ﺩﺭ ﮐﺘﺎﺏ ﺍﺳﺘﺎﻧﺪﺍﺭﺩ ﻣﺘﺪ ﭼﺎپ  ﺭوﺵ
ﺳﺮﺍﻧﺠﺎﻡ ﻫﻤﺒﺴﺘﮕﯽ ﺑﯿﻦ ﻣﯿﺰﺍﻥ . (71) ﺑﯿﺴﺘﻢ ﺍﻧﺠﺎﻡ ﺷﺪ
ﻣﺮﺣﻠﻪ ﺑﺎﺭﮔﺬﺍﺭی ﺑﻪ ﻣﯿﺰﺍﻥ ﺟﺬﺏ ﺩﺭ ﻫﺮ  DOC
ﺑﻪ ﺩﺳﺖ  lecxEﻫﯿﺪﺭوﻟﯿﮑﯽ ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﻧﺮﻡ ﺍﻓﺰﺍﺭ 
   .ﺁﻣﺪ
  
  ﯾﺎﻓﺘﻪ ﻫﺎ
  COTو  DOCﻧﺘﺎﯾﺞ ﺑﯿﺎﻧﮕﺮ ﺁﻥ ﺍﺳﺖ ﮐﻪ ﻣﯿﺰﺍﻥ 
ﮔﯿﺮی ﺷﺪﻩ ﺑﺎ ﮔﺬﺷﺖ ﺯﻣﺎﻥ ﮐﺎﻫﺶ  ﻫﺎی ﺍﻧﺪﺍﺯﻩ ﻧﻤﻮﻧﻪ
ﺟﺪوﻝ ) و ﺑﺎ ﺍﻓﺰﺍﯾﺶ ﺩﺑﯽ وﺭوﺩی ﺍﻓﺰﺍﯾﺶ ﯾﺎﻓﺘﻪ ﺍﺳﺖ
ﻫﻤﭽﻨﯿﻦ ﻧﺘﺎﯾﺞ ﺑﯿﺎﻧﮕﺮ ﺁﻥ ﺍﺳﺖ ﮐﻪ ﺩﺭﺻﺪ (. 2و  1
ﺩﺭ ﺁﺏ ﺧﺮوﺟﯽ ﺍﺯ ﺳﯿﺴﺘﻢ ﺯﺩﺍﯾﺶ ﺑﺎ ﻫﻮﺍ  DOCﺣﺬﻑ 
ﺩﺭ ﺯﻣﺎﻥ ﻫﺎی ﺟﺮﯾﺎﻥ ﻋﺒﻮﺭی   0/6 nim/L  ﺑﺮﺍی ﺩﺑﯽ
 42، 22، 81، 5ﺩﻗﯿﻘﻪ ﺑﻪ ﺗﺮﺗﯿﺐ  06، 54، 03، 51
 02، 02، 61، 7ﺑﻪ ﺗﺮﺗﯿﺐ  0/8 nim/L ﺩﺭﺻﺪ، ﺩﺑﯽ 
ﺩﺭﺻﺪ،  02، 91، 8، 7ﺑﻪ ﺗﺮﺗﯿﺐ  1nim/L ﺩﺭﺻﺪ، ﺩﺑﯽ 
ﺪ و ﺩﺭﺻ 8/9، 5، 4، 2ﺑﻪ ﺗﺮﺗﯿﺐ  1/2 nim/Lﺩﺑﯽ 
ﺩﺭ ﺗﻤﺎﻣﯽ ﺯﻣﺎﻥ ﻫﺎی ﻋﺒﻮﺭی  1/5nim/L ﺑﺮﺍی ﺩﺑﯽ 
ﮐﻪ ﺑﺎ  ﺩﻫﺪ ﻣﯽﺍﯾﻦ ﻧﺘﺎﯾﺞ ﻧﺸﺎﻥ . ﺑﺎﺷﺪ ﻣﯽﺻﻔﺮ ﺩﺭﺻﺪ 
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ﮐﺎﻫﺶ و ﺑﺎ  DOCﺍﻓﺰﺍﯾﺶ ﻣﯿﺰﺍﻥ ﺩﺑﯽ، ﺩﺭﺻﺪ ﺣﺬﻑ 
 DOCﺍﻓﺰﺍﯾﺶ ﺯﻣﺎﻥ ﺟﺮﯾﺎﻥ ﻋﺒﻮﺭی، ﺩﺭﺻﺪ ﺣﺬﻑ 
ﺿﺮﺍﯾﺐ ﻫﻤﺒﺴﺘﮕﯽ ﺑﯿﻦ  (.1ﻧﻤﻮﺩﺍﺭ ) ﺍﻓﺰﺍﯾﺶ ﯾﺎﻓﺘﻪ ﺍﺳﺖ
ﻣﯽ و ﻣﯿﺰﺍﻥ ﺟﺬﺏ ﻧﻤﻮﻧﻪ ﻫﺎ ﺩﺭ ﺗﻤﺎ DOCﻣﯿﺰﺍﻥ 
ﺑﺪﺳﺖ ﺁﻣﺪ  0/59ﻣﺮﺍﺣﻞ ﺑﺎﺭﮔﺬﺍﺭی ﻫﯿﺪﺭوﻟﯿﮑﯽ ﺑﺎﻻی 
ﮐﻪ ﻧﺸﺎﻥ ﺩﻫﻨﺪﻩ ﺍﺭﺗﺒﺎﻁ ﻣﺴﺘﻘﯿﻢ ﺑﯿﻦ ﺍﯾﻦ ﺩو ﭘﺎﺭﺍﻣﺘﺮ 
ﺍﻧﺪﺍﺯﻩ ﮔﯿﺮی ﻣﯿﺰﺍﻥ ﺟﺬﺏ ﻧﻤﻮﻧﻪ ﻫﺎی ﺣﺎوی . ﺑﺎﺷﺪ ﻣﯽ
ﺑﻪ ﻣﺮﺍﺗﺐ ﺍﺯ ﻧﻈﺮ  352/7mn  ﻣﻮﺍﺩ ﺁﻟﯽ ﺩﺭ ﻃﻮﻝ ﻣﻮﺝ
ﺍﻗﺘﺼﺎﺩی و ﻧﯿﺰ ﺻﺮﻑ وﻗﺖ ﺑﻪ ﺻﺮﻓﻪ ﺗﺮ ﺍﺯ ﺍﻧﺪﺍﺯﻩ 
ﯾﮕﺰﯾﻦ ﻣﻨﺎﺳﺒﯽ ﺑﺮﺍی ﺟﺎ ﺗﻮﺍﻧﺪ ﻣﯽﺑﻮﺩﻩ و  DOCﮔﯿﺮی 
ﺑﻨﺎﺑﺮﺍﯾﻦ ﺑﺎ ﺍﻧﺪﺍﺯﻩ ﮔﯿﺮی ﻣﯿﺰﺍﻥ . ﺑﺎﺷﺪ DOCﺗﻌﯿﯿﻦ 
ﺟﺬﺏ ﻧﻤﻮﻧﻪ ﻫﺎ و ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﻣﻌﺎﺩﻻﺕ ﺧﻂ ﺍﺭﺍﺋﻪ 
ﻏﻠﻈﺖ  ﺗﻮﺍﻥ ﻣﯽﺷﺪﻩ ﺑﺮﺍی ﻫﺮ ﺑﺎﺭﮔﺬﺍﺭی ﻫﯿﺪﺭوﻟﯿﮑﯽ 
  .ﻫﺮ ﻧﻤﻮﻧﻪ ﺭﺍ ﻣﺤﺎﺳﺒﻪ ﻧﻤﻮﺩ DOC
  
  ﺩﺭ ﺑﺎﺭﮔﺬﺍﺭی ﻫﯿﺪﺭوﻟﯿﮑﯽ و ﺯﻣﺎﻥ ﻫﺎی ﻋﺒﻮﺭی ﻣﺨﺘﻠﻒ ﺑﺮﺣﺴﺐ ﻧﺎﻧﻮﻣﺘﺮ DOCﻣﯿﺰﺍﻥ ﺟﺬﺏ ﻧﻤﻮﻧﻪ ﻫﺎ ﺑﺮ ﺣﺴﺐ  .1ﺟﺪوﻝ 
ﺩﺑﯽ ﻋﺒﻮﺭی   (nim) ﺯﻣﺎﻥ
  5 01 51 02 52 03 53 04 54 05 55 06  (nim/L)
  0/6  0/501 0/9990 0/6890 0/2790 0/5390 0/1390 0/4290 0/4290 0/8190  0/1190 0/4090 0/7090
 0/8  0/9001 0/3001 0/6890 0/9690 0/1490 0/1390 0/1390 0/8290 0/1290  0/4290 0/1290  0/1290
 1  0/421 0/221 0/121 0/911 0/811 0/711 0/711 0/711 0/711 0/711 0/9611  0/3711
 1/2 0/141 0/4041 0/0041 0/7931 0/4931 0/7831 0/3731 0/7831 0/3831 0/0831 0/3831  0/731
 1/5 0/931 0/631 0/631 0/3631 0/6631 0/3631 0/6531 0/3531 0/6531 0/6531 0/3631  0/6631
  
  ﻧﻤﻮﻧﻪ ﻫﺎی ﺍﻧﺪﺍﺯﻩ ﮔﯿﺮی ﺷﺪﻩ ﺩﺭ ﺩﺑﯽ ﻋﺒﻮﺭی و ﺯﻣﺎﻥ ﺗﻤﺎﺱ ﻫﺎی ﻣﺨﺘﻠﻒ ﺑﺮ ﺣﺴﺐ ﻣﯿﻠﯽ ﮔﺮﻡ ﺩﺭ ﻟﯿﺘﺮ COTو  DOCﻣﯿﺰﺍﻥ  .2ﺟﺪوﻝ
 
  ﺩﺭ ﺩﺑﯽ ﻋﺒﻮﺭی و  ﺯﻣﺎﻥ ﺗﻤﺎﺱ ﻫﺎی ﻣﺨﺘﻠﻒ DOCﻣﯿﺰﺍﻥ ﺣﺬﻑ  .1ﻧﻤﻮﺩﺍﺭ 
  
  ﺑﺤﺚ
ﺳﯿﺴﺘﻢ ﺯﺩﺍﯾﺶ ﺑﺎ ﻫﻮﺍ ﺗﻮﺍﻧﺎﯾﯽ ﺣﺬﻑ ﺍﺟﺰﺍی ﺁﻟﯽ ﺩﺭ 
ﺩﺭ ﺭﻓﻊ ﺁﻟﻮﺩﮔﯽ  ﺗﻮﺍﻥ ﻣﯽﺁﺏ ﺭﺍ ﺩﺍﺭﺍﺳﺖ و ﺍﺯ ﺁﻥ 
ﺩﺭ ﻣﻄﺎﻟﻌﻪ ﺍﻧﺠﺎﻡ ﺷﺪﻩ . ﻫﺎی ﺁﻟﯽ ﺍﺳﺘﻔﺎﺩﻩ ﻧﻤﻮﺩ
 06ﺩﺭ ﺯﻣﺎﻥ ﺗﻤﺎﺱ  DOCﺑﯿﺸﺘﺮﯾﻦ ﻣﯿﺰﺍﻥ ﮐﺎﻫﺶ 
و ﮐﻤﺘﺮﯾﻦ ﺁﻥ (  ٪42)0/6 nim/Lﺩﻗﯿﻘﻪ، ﺩﺑﯽ ﻋﺒﻮﺭی 
 nim/Lﺩﻗﯿﻘﻪ، ﺩﺑﯽ ﻋﺒﻮﺭی  5ﺩﺭ ﺯﻣﺎﻥ ﺗﻤﺎﺱ 
و ﻫﻤﮑﺎﺭﺍﻥ،   1ﺑﻮﺩ ﮐﻪ ﺑﺎ ﻣﻄﺎﻟﻌﻪ ﺟﺎﻥ ﮔﯿﻔﻮﺭﺩ(  ٪2)1/2
                                                 
  noJ droffiG 1
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ﺬ
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ﺻ
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D
(دﻗﯿﻘﻪ)زﻣﺎن ﻣﺎﻧﺪ 
nim/L 6.0
nim/L 8.0
nim/L 1
nim/L 2.1
nim/L 5.1
   (nim)ﺯﻣﺎﻥ ﺗﻤﺎﺱ
  (nim/tiL) ﺩﺑﯽ ﻋﺒﻮﺭی 0  51  03  54  06
  COT  DOC    COT  DOC    COT  DOC    COT  DOC    COT  DOC
  0/6 81 45  71 15  51 44  41 24  31 14
 0/8 81/63 45  71/8 35/4  51/3 54  41/26 34  41/26 34
 1 72/2 08  42/29 37/3  22/2 56/3  12/99 46/7  12/26 36/6
 1/2 23/3 59  13/85 29/9  13 19/2  03/34 98/5  92/14 68/5
 1/5 92/29 88  03/62 98  03/6 09  03/62 98  13/82 29
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و ﻫﻤﮑﺎﺭﺍﻥ و  ﺍﻣﯿﻦ و ﻫﻤﮑﺎﺭﺍﻥ  1ﻫﻮﻗﻮﺱ ﻫﻮﻣﺒﺮﺕ
ﺩﺭ ﻣﻄﺎﻟﻌﻪ ﺟﺎﻥ ﮔﯿﻔﻮﺭﺩ ﻫﻤﮑﺎﺭﺍﻥ . ﻫﻤﺨﻮﺍﻧﯽ ﺩﺍﺭﺩ
ﺩﺭﺻﺪ، ﺩﺭ  03ﺣﺪﺍﮐﺜﺮ ﻣﯿﺰﺍﻥ ﮐﺎﻫﺶ ﺗﺮﮐﯿﺒﺎﺕ ﺁﻟﯽ 
ﻣﻄﺎﻟﻌﻪ ﻫﻮﻗﻮﺱ ﻫﻮﻣﺒﺮﺕ ﻣﯿﺰﺍﻥ ﮐﺎﻫﺶ ﺗﺮﮐﯿﺒﺎﺕ 
ﺩﺭﺻﺪ و ﺩﺭ ﻣﻄﺎﻟﻌﻪ ﺍﻣﯿﻦ و ﻫﻤﮑﺎﺭﺍﻥ ﻣﯿﺰﺍﻥ  82ﺁﻟﯽ 
ﺩﺭﺻﺪ  33 2(COD) ﮐﺎﻫﺶ ﺗﺮﮐﯿﺒﺎﺕ ﺁﻟﯽ ﻣﺤﻠﻮﻝ
ﺍﯾﻦ ﺳﻪ ﻣﻄﺎﻟﻌﻪ ﺍﺯ ﮐﺮﺑﻦ ﻓﻌﺎﻝ ﺩﺭ . (81-02) ﺑﺎﺷﺪ ﻣﯽ
ﭘﻮﺩﺭی ﺑﺮﺍی ﺣﺬﻑ ﺗﺮﮐﯿﺒﺎﺕ ﺁﻟﯽ ﺍﺳﺘﻔﺎﺩﻩ ﺷﺪﻩ ﺍﺳﺖ 
ﺍﺟﺰﺍی ﺁﻟﯽ  ﺗﻮﺍﻧﺪ ﻣﯽﮐﻪ ﮐﺮﺑﻦ ﻓﻌﺎﻝ ﺑﻪ ﻋﻠﺖ ﺗﺨﻠﻞ ﺑﺎﻻ، 
ﻣﻄﺎﻟﻌﻪ ﺻﻤﺪی و . ﺭﺍ ﺟﺬﺏ ﮐﺮﺩﻩ و ﺣﺬﻑ ﻧﻤﺎﯾﺪ
ﻫﻤﮑﺎﺭﺍﻥ ﮐﻪ ﺍﺯ ﺳﯿﺴﺘﻢ ﺯﺩﺍﯾﺶ ﺑﺎ ﻫﻮﺍ ﺑﺮﺍی ﺣﺬﻑ 
ﺗﺮﮐﯿﺒﺎﺕ ﺗﺮی ﻫﺎﻟﻮﻣﺘﺎﻥ ﺍﺯ ﺁﺏ ﺍﺳﺘﻔﺎﺩﻩ ﮐﺮﺩﻩ ﺑﻮﺩﻧﺪ 
ﺩﺭﺻﺪ ﻗﺎﺩﺭ  28/3ﮐﻪ ﺍﯾﻦ ﺳﯿﺴﺘﻢ ﺑﺎ ﮐﺎﺭﺍﯾﯽ ﻧﺸﺎﻥ ﺩﺍﺩ 
ﻫﻤﭽﻨﯿﻦ ﺩﺭ . (31) ﺑﺎﺷﺪ ﻣﯽﺑﻪ ﺣﺬﻑ ﺗﺮﮐﯿﺒﺎﺕ ﺁﻟﯽ 
ﺗﺤﻘﯿﻘﯽ ﮐﻪ ﺗﻮﺳﻂ ﻣﯿﺘﯿﺶ و ﻫﻤﮑﺎﺭﺍﻥ ﺍﻧﺠﺎﻡ ﯾﺎﻓﺘﻪ، 
ﮐﺎﺭﺍﯾﯽ ﺳﺘﻮﻥ ﺯﺩﺍﯾﺶ ﺑﺎ ﻫﻮﺍ ﺩﺭ ﺣﺬﻑ ﺗﺮﮐﯿﺒﺎﺕ ﺁﻟﯽ ﺍﺯ 
ﺩﺭﺻﺪ ﮔﺰﺍﺭﺵ  09ﻣﻨﺎﺑﻊ ﺁﺏ ﺯﯾﺮﺯﻣﯿﻨﯽ ﺑﯿﺶ ﺍﺯ 
ﻋﻠﺖ ﺍﺻﻠﯽ ﺍﻓﺰﺍﯾﺶ ﺭﺍﻧﺪﻣﺎﻥ . (12) ﮔﺮﺩﯾﺪﻩ ﺍﺳﺖ
ﻣﻮﺍﺩ ﺁﻟﯽ ﻣﺮﺑﻮﻁ ﺑﻪ ﺍﻓﺰﺍﯾﺶ ﺟﺮﯾﺎﻥ ﻫﻮﺍی ﺣﺬﻑ 
ﻧﺘﺎﯾﺞ ﺣﺎﺻﻞ ﺍﺯ . ﺑﺎﺷﺪ ﻣﯽﻋﺒﻮﺭی ﺍﺯ ﺯﯾﺮ ﺑﺴﺘﺮ ﺁﮐﻨﺪﻩ 
ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ﻧﺸﺎﻥ ﺩﺍﺩ ﮐﻪ ﺑﺎ ﮐﺎﻫﺶ ﺯﻣﺎﻥ ﺗﻤﺎﺱ و 
ﺍﻓﺰﺍﯾﺶ ﻣﯿﺰﺍﻥ ﺩﺑﯽ ﻋﺒﻮﺭی ﮐﺎﺭﺍﯾﯽ ﺳﯿﺴﺘﻢ ﺯﺩﺍﯾﺶ ﺑﺎ 
ﻫﻮﺍ ﮐﺎﻫﺶ ﭘﯿﺪﺍ ﮐﺮﺩ ﮐﻪ ﺑﺎ ﻣﻄﺎﻟﻌﻪ ﺻﻤﺪی و ﻫﻤﮑﺎﺭﺍﻥ 
ﻘﯿﻘﯽ ﺭﺍ ﻣﺤﻤﻮﺩ و ﮐﻤﺎﺭ ﻧﯿﺰ ﺗﺤ. (31) ﻫﻤﺨﻮﺍﻧﯽ ﺩﺍﺭﺩ
ﺩﺭ ﻣﻮﺭﺩ ﺣﺬﻑ ﺗﺮﮐﯿﺒﺎﺕ ﺁﻟﯽ ﮐﺮﺑﻨﻪ ﺍﺯ ﻣﻨﺎﺑﻊ ﺁﺏ ﺍﻧﺠﺎﻡ 
ﺩﺍﺩﻩ ﺍﻧﺪ و ﻧﺘﺎﯾﺞ ﺑﺴﯿﺎﺭ ﺧﻮﺑﯽ ﻧﯿﺰ ﺑﺪﺳﺖ ﺁوﺭﺩﻩ ﺍﻧﺪ 
وﻟﯽ ﺗﺄﺛﯿﺮ ﺗﻐﯿﯿﺮﺍﺕ ﺩﺑﯽ ﺟﺮﯾﺎﻥ وﺭوﺩی و ﮐﺎﺭﺍﯾﯽ ﺳﺘﻮﻥ 
ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﻧﺘﺎﯾﺞ ﺣﺎﺻﻞ ﺍﺯ . (22) ﺭﺍ ﺑﺮﺭﺳﯽ ﻧﮑﺮﺩﻩ ﺍﻧﺪ
ﻟﯿﺘﺮ ﺩﺭ ﺩﻗﯿﻘﻪ ﺑﻪ ﻧﻈﺮ  1/5ﺑﻪ  0/6ﺗﻐﯿﯿﺮ ﺩﺑﯽ ﺟﺮﯾﺎﻥ ﺍﺯ 
ﺳﺪ ﮐﻪ ﺩﺭ ﺻﻮﺭﺕ ﺍﻓﺰﺍﯾﺶ ﺩﺑﯽ ﺟﺮﯾﺎﻥ وﺭوﺩی ﻣﯽ ﺭ
ﺑﻪ ﻣﻘﺎﺩﯾﺮ ﺑﺎﻻﺗﺮ ﮐﺎﺭﺍﯾﯽ ﺣﺬﻑ ﺗﺮﮐﯿﺒﺎﺕ ﺁﻟﯽ ﺑﻪ ﻧﺤﻮ 
ﻫﻤﭽﻨﯿﻦ ﻧﺘﺎﯾﺞ ﻧﺸﺎﻥ ﺩﺍﺩ . ﻗﺎﺑﻞ ﺗﻮﺟﻬﯽ ﮐﺎﻫﺶ ﭘﯿﺪﺍ ﮐﻨﺪ
ﻧﻤﻮﻧﻪ ﺑﺎ ﮔﺬﺷﺖ ﺯﻣﺎﻥ ﮐﺎﻫﺶ ﯾﺎﻓﺖ  COTﮐﻪ  ﻣﯿﺰﺍﻥ 
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 51ﺩﺭ ﺯﻣﺎﻥ ﺗﻤﺎﺱ  COTﺑﻄﻮﺭﯾﮑﻪ ﺑﯿﺸﺘﺮﯾﻦ ﻣﯿﺰﺍﻥ 
و ( 13/85l/gm) 1/2 nim/L ﺩﻗﯿﻘﻪ، ﺩﺑﯽ ﻋﺒﻮﺭی
 ﺩﻗﯿﻘﻪ، ﺩﺑﯽ ﻋﺒﻮﺭی 06ﮐﻤﺘﺮﯾﻦ ﺁﻥ ﺩﺭ ﺯﻣﺎﻥ ﺗﻤﺎﺱ 
و  3ﻣﻄﺎﻟﻌﻪ ﻓﺎﺭﻍ. ﺑﺪﺳﺖ ﺁﻣﺪ( 31l/gm)0/6 nim/L
ﻫﻤﮑﺎﺭﺍﻥ ﮐﻪ ﺍﺯ ﮐﺮﺑﻦ ﻓﻌﺎﻝ ﺑﺮﺍی ﺣﺬﻑ ﺗﺮﮐﯿﺒﺎﺕ ﺁﻟﯽ 
ﻣﺸﺘﻖ ﺷﺪﻩ ﺍﺯ ﻧﻔﺖ ﺍﺳﺘﻔﺎﺩﻩ ﮐﺮﺩﻩ ﺑﻮﺩﻧﺪ ﻧﺸﺎﻥ ﺩﺍﺩ 
 COTﺩﺭﺻﺪ  23ﮐﻪ ﮐﺮﺑﻦ ﻓﻌﺎﻝ ﭘﻮﺩﺭی ﺗﻮﺍﻧﺎﯾﯽ ﺣﺬﻑ 
ﺁﺏ ﺭﺍ  ﺣﺎﺻﻞ ﺍﺯ ﻣﻮﺍﺩ ﺁﻟﯽ ﺩﺭ DOCﺩﺭﺻﺪ ﺍﺯ  04و 
و ﻫﻤﮑﺎﺭﺍﻥ ﻧﯿﺰ ﺩﺭ  4ﻫﻤﭽﻨﯿﻦ ﮐﺎﻣﭙﺮ. (32) ﺩﺍﺭﺍﺳﺖ
ﻣﻄﺎﻟﻌﻪ ﺷﺎﻥ ﻧﺸﺎﻥ ﺩﺍﺩﻧﺪ ﮐﻪ ﻣﯿﺰﺍﻥ ﮐﺮﺑﻦ ﻓﻌﺎﻝ 
ﺣﺬﻑ ﻧﻤﺎﯾﺪ و  ﺗﻮﺍﻧﺪ ﻣﯽﺭﺍ  COTﺩﺭﺻﺪ ﺍﺯ  53ﭘﻮﺩﺭی 
.(42) ﮔﺮﺩﺩ ﻣﯽﺑﺎﻋﺚ ﭘﯿﺶ ﺳﺎﺯﻫﺎی ﺗﺮی ﻫﺎﻟﻮﻣﺘﺎﻥ ﻫﺎ 
   
  ﻧﺘﯿﺠﻪ ﮔﯿﺮی
ﻧﺘﯿﺠﻪ ﺑﺮﺭﺳﯽ ﻧﺸﺎﻥ ﺩﺍﺩ ﮐﻪ ﺳﯿﺴﺘﻢ ﺯﺩﺍﯾﺶ ﺑﺎ ﻫﻮﺍ 
ﻗﺎﺑﻠﯿﺖ ﺣﺬﻑ ﻣﻮﺍﺩ ﺁﻟﯽ ﺭﺍ ﺩﺍﺷﺘﻪ ﺑﻪ ﻃﻮﺭی ﮐﻪ 
ﺑﯿﺸﺘﺮﯾﻦ ﻣﯿﺰﺍﻥ ﺣﺬﻑ ﺩﺭ ﺑﺎﺭﮔﺬﺍﺭی ﮐﻢ ﺳﯿﺴﺘﻢ ﺍﺗﻔﺎﻕ 
و ﻣﯿﺰﺍﻥ ﺟﺬﺏ  DOCﻫﻤﭽﻨﯿﻦ ﺑﯿﻦ ﻏﻠﻈﺖ  . ﻣﯽ ﺍﻓﺘﺪ
ﺍﺭﺗﺒﺎﻁ ( 1/5 nim/Lﺑﻪ ﺟﺰء ﺑﺎﺭﮔﺬﺍﺭی )ﻧﻤﻮﻧﻪ ﻫﺎ 
ﻩ ﺑﺠﺎی ﺍﻧﺪﺍﺯ ﺗﻮﺍﻥ ﻣﯽﻣﻌﻨﯽ ﺩﺍﺭی ﺑﺮﻗﺮﺍﺭ ﺑﻮﺩﻩ و 
ﮐﻪ ﺳﺒﺐ ﺻﺮﻑ ﻫﺰﯾﻨﻪ و وﻗﺖ ﺩﺭ ﺍﻧﺠﺎﻡ  DOCﮔﯿﺮی 
ﺍﺯ ﻣﯿﺰﺍﻥ ﺟﺬﺏ ﻧﻤﻮﻧﻪ ﻫﺎ ﺩﺭ ﻃﻮﻝ  ﺷﻮﺩ ﻣﯽﺁﺯﻣﺎﯾﺶ 
   .ﻣﻮﺝ ﺍﺷﻌﻪ ﻣﺎوﺭﺍء ﺑﻨﻔﺶ ﺍﺳﺘﻔﺎﺩﻩ ﮐﺮﺩ
 
  ﺗﺸﮑﺮ و ﻗﺪﺭﺩﺍﻧﯽ
ﻣﻮﻟﻔﯿﻦ ﺍﯾﻦ ﻣﻘﺎﻟﻪ ﺑﺮ ﺧﻮﺩ ﻻﺯﻡ ﻣﯽ ﺩﺍﻧﺪ ﺍﺯ ﺯﺣﻤﺎﺕ 
ﺗﻤﺎﻣﯽ ﻫﻤﮑﺎﺭﺍﻥ ﺁﺯﻣﺎﯾﺸﮕﺎﻩ ﺷﯿﻤﯽ ﺁﺏ و ﻓﺎﺿﻼﺏ 
 ﯽ ﮐﺮﻣﺎﻧﺸﺎﻩﺩﺍﻧﺸﮑﺪﻩ ﺑﻬﺪﺍﺷﺖ ﺩﺍﻧﺸﮕﺎﻩ ﻋﻠﻮﻡ ﭘﺰﺷﮑ
  .ﺩﺍﻧﯽ ﺑﻌﻤﻞ ﺁﯾﺪو ﻗﺪﺭ ﺗﺸﮑﺮ
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ABSTRACT 
 
Background & Objectives: Pollution of water resources to organic matters and their 
associated problems including taste, odor, and formation of disinfectant by-products require 
evaluating removal methods for these materials from drinking water. This study aimed to 
evaluate performance of organic matter removal from water using deaerating system. 
Methods: A PVC pilot deaerator tower (diameter=15, height=140 cm) was designed, 
constructed, and used for this study. The system was loaded in flow rates of 0.6, 0.8, 1, 1.2, 
and 1.5 l/min. Absorption of samples were measured at wavelength of 253.7 nm and COD 
was determined for all samples. 
Results: COD levels and absorption rates of samples decreased with time for flow rates of .6, 
0.8, 1, and 1.2 l/min. However, absorption rates and CODs increased with increasing flow 
rate (except for flow rate of 1.5 l/min).  
Conclusion: Deaeration tower system has capability to remove organic matters from water 
and the highest efficiency was observed at low flow rates. In addition, significant 
relationships (R2>0.95) was observed between COD and absorption rates (except for flow 
rate of 1.5 l/min), and that COD may be measured through determination of absorption rate at 
UV wave length. 
Key words: Natural Organic Matter; Absorption; Water Quality; Water Treatment; 
Deaeration 
 
 
